Abstract. This paper is concerned with fragmented literature on situational method development, which is one of fundamental topics related to information systems development (ISD) methods. As the topic has attracted many scholars from various and possibly complementary schools of thought, different interpretations and understandings of key notions related to method development are present. In this paper, we regard such understandings as both challenges and opportunities for studying this topic. Upon the extensive review of relevant research, this paper shows how this literature fragmentation has resulted in and what needs to be done to make sense of the various understandings for studying situational ISD methods. For the latter, we propose the use of a number of taxonomic dimensions. We argue that these dimensions can help to ease the conduct of literature review and to position disparate research endeavors concerning situational method development properly. In particular, we discuss three basic studies to demonstrate how the taxonomic dimensions can be useful in studying the subject matter.
Introduction
IS development (ISD) methods have been of interest to IS scholars and practitioners for a long time since they are essential to structuring method users' thinking and actions in projects and achievement of desired information systems. Among other topics, there is a specific subject, which we call method development, addressing all kinds of problems, issues, and solutions with ISD methods. This particular subject has a long tradition in several schools of thought. Over the last decades, academics have been urged to investigate the effectiveness of methods as they are not used in practice as prescribed. This research is concerned with fragmented literature for studying method development (MD) and situational method development (SMD) in particular , with a focused research endeavor aiming at studying adaptation of a method to a project situation.
The problem , as perceived and addressed in this paper, is a fragmented body of knowledge (literature) on MD and SMD, which has accumulated significantly over the last two decades. By fragmented literature we mean to say that various research schools of thought do exist, but are disparate and utilization of the existing studies from these schools is lacking. We believe that this fragmentation in tum hinders the advances in the intellectual development on studying method development. Our goal in this paper is two fold. First, it is to bring up this issue and make academics aware of it. Second, it is to propose a means for making sense of literature fragmentation and to draw a generic picture where the academic endeavors are heading.
Review Studies Concerning Method Development

Existing Review Studies and Approaches for MD
Let us first discuss the concepts of method development (MD) and situational method development (SMD). MD is a subject matter concerning the way through which method stakeholders (such as method experts, project managers and other method users) develop a method in a specific context. Technically, this 'way' can be considered as a mental activity by which method stakeholders analyze [1] , adapt and assemble [2] [3] appropriate means to support ways of thinking and actions for ISD projects. SMD is a sub-subject of method development and refers to this adaptation process of method development. It is this process or ability through which (human and non-human) agents determine a system development approach for a specific project situation through responsive changes in, and dynamic interplays between, contexts, intentions, and method fragments [4] . SMD especially employs the input of the analysis and provides the output for the assembly, rather than focuses on method analysis or assembly of method fragments per se. The key issue of situational method development is not exclusive focus on the analysis or the assembly, it is how method fragments, context, and method stakeholders are adapted to each other in a project situation. Thus, what lies at heart of SME is method adaptation [4] .
Kumar and Welke [5] , and Van Slooten [6] have provided classifications of the approaches to method development. They argue that the "method engineering approach" in Kumar and Welke's terminology and the "situated method engineering" in Van Slooten's terminology are promising approaches for method development. Additionally, Harmsen's [7] and Tolvanen 's [8] classifications are specifically for SMD. Harmsen et al. [9] positions various approaches in what they call a "situational method spectrum". As the most flexible or most radical approach to achieve effective method, he proposes an approach, which is central to his thesis and called "situational method engineering". Tolvaneri 's [8] classification uses criteria applied to achieve the methodical requirements of ISD.
Two review studies are worth to mention as they show how MD literature has evolved . One is about the progress of information systems development (ISD) research [10] and the other is concerned with method engineering (ME) research [II] . The progress of ISD research over the past IS years is referred in terms of the early methodical era (until 1988), the methodical era (until 1995) , and the era of method assessment. It is argued that at the end of the methodical era, researchers studying ISD methods questioned and 'listened to ' what the field really needed, how practitioners felt about methods, and how they dealt with ISD from a method use perspective. Thus, as they claim, the relevance of exposed methods to practice has been undervalued and not studied thoroughly until 1995. The other review draws a picture of what method engineering research has focused up until 1996 [II] . They claim that most of the studies focus on the technical context (which is about how to efficiently process and store data or sign related concerning method development) and the language context (which concerns different topics such as metamodelling formalisms [12] , integration of methods , evaluation of methods , and representational paradigms of ME languages (i.e., supporting a multiparadigmatic representational metamodelling environment-e.g., metaEdit+ and metaCASE [13] ). They urge the researchers in the method engineering field to study the organisational context (which concerns human activities, interactions, etc) [14] and actual use methods, tools in fields.
The review studies summarized above provide limited "sense making" (that is, each discusses the subject matter from its own perspective) about the classification of relevant research . The articulations are partial in that they are limited to their schools of thought. They also lack focus on understanding what accounts for situational method development. There is a need for a classification of studies broader on incorporating ideas on method development in various domains. To do this, we visit not only ME and ISD literature, but IS implementation literature that provides insights into the course of implementing (situational) method in an empirical setting .
Classification of (Situational) Method Development Related Studies
At a high level, we distingui sh three research domains (the ISD research, Method Engineering, and Implementation research domain (see table 1)) that contribute to an understanding of (situated) method development. The ISD and ME research domains provide insights into the way (situated) method development takes places (that is, a model or process describing how to arrive at a situated method) . The ISD and Implementation research domains study the content of such a way (including characteristics and/or elements used in this process) .
Having stated the contribut ions of the three research domains , we examine each domain by using certain elements of the codification schema . The research domains differ in terms of motives , the phenomenon of interest, the label or metaphor used, and associated researchers.
ISD
Research. The main motives in ISO research are to improve IS and ISO, and to reveal and resolve issues concerning them. The ISO research includes two kinds of research focusing on IS, ISO , and ISO method: the variance and process research. The variance research (e.g., [10 15 ]) aims to build and/or test a model by which cause-effect relationships among dependent, independent, and mediating factors essential to the subject matter are studied. In contrast, the process strategy [16, 17, 18, 19] is used to study the phenomenon as a process, a number of events, actions, or episodes that occur in an actual setting where the phenomenon is realized and observed.
The ISO research domain employs ideas and theories from sociology, economics, psychology, and system sciences. One of the earliest uses of this model for determining Management Information Systems design approaches is in [21] . Having stated an overview of this research domain, we pos it that their contribution to the theoretical basis of our research may be summarized as follows. The ISO research literature provides: (1) insights into what problems of methods should be targeted in (situated) method development, (2) insights into the functioning, use of method and in work practice, (3) alternative ways of characterizing a target work system, (4) alternative ways of characterizing a method, and (5) alternative ways of selecting the elements of a method.
Method Engineering Research.
Under this research domain, we distinguish the following sub-domains: Software Engineering, Requirements Engineering, and SME. Even though the object of interest of these sub-research domains varies with respect to the scope of method under investigation, they often provide procedures for the select ion, assembly of components of a method. We briefly discuss the three subresearch streams, but it should be noted that SME is different in that the research efforts are directed to customization of a method to better suit a project situation. Often in this research stream, constituents of method are specified with a certain degree of formality to achieve unambiguous descriptions of the constituents (see e.g., [7] , [22] ) .
Recently, in the Software Engineering (SE) research sub-domain, number of methods has been promoted as the solution to the long-standing problem of the socalled conventional software development methods characterized as complex, rigid to change for different project types , technology oriented, and inappropriate for post modem forms of organisations whose distinctive character was adaptable to continual change [23] . The reaction of software engineers and associated researchers [24] has been presented as a manifesto for agile software development. The 'new' methods have been described as ' agile' methods in that they adopt lightweight development processes based on iterative and incremental development, active user involvement, priorit ized requirements, etc . [25] . Software engineering literature pays more attention to the stage of appl ication construction and selection of elements of development process by applying techniques in a pragmatic manner. For instance, CMMI (Capability Maturity Model Integration) is used as a model to standardize and measure maturity of the practices for software development. Among a number of key process areas, software product engineering (SPE) indicates the need of tailoring a method. For this purpose, a matrix is often used to match project characteristics to the standardized elements of a software development process [26, 27] . Another example cited is an experience-based approach to method development by which method use-experiences concerning development processes and associated elements such as activities, roles, and deliverables are collected, stored, maintained , and distributed. To facilitate the choice of the appropriate method elements by developers, a case-based reasoning technique is often used through which characteristics of the situation realized are linked to the applied process model and its constituents [28] .
The Requirements Engineering (RE) research sub-domain has produced many methodical means for major requirements engineering activities such as requirements elicitation, analysis, triage, specification , and verification. Two orientations are seen with regard to method development: the way to support the requirements engineering process along with the design process and the way to select, engineer tools as part of a method. For the requirements engineering process, researchers aim to capture the design rationale and provide the systems developer and project manager with potential benefits in understanding and monitoring the RE process [29] . Several models and support environments (e.g., REMAP: Representation and Maintenance of Process knowledge) are proposed for capturing and supporting design decisions [30] . Rossi et al. [31] adopt REMAP for method rationale in method engineering. For selecting and engineering tools as part of the method, [21] points out the need for developing strategies for information requirements.
The Situational Method Engineering (SME) research sub-domain plays a central role in this work; it provides accounts, approaches, and models for studying method adaptation. The proposed research approaches are of primary importance to this work and called alternately situated method engineering [32] , situational method engineering [14] , context-specific method engineering [22] , and incremental method engineering [13] , method configuration [23] ; roadmap-driven approaches [33, 34] . In the literature there are a few known accounts that these efforts have been fully utilized [35] and this challenges the applicability of the proposed procedures, models, instruments, and support means concerning method development. This limitation is mentioned in both the ISD (e.g., [35] ) and ME literature (e.g., [36] ).
Implementation Research. This particular literature (see, exemplary studies [38, 39] ) refers to those studies that examine method development in particular domains for certain application types. We use the term implementation because studies in this research domain consider applications as ready-made solutions and often focus on later stages of ISD (e.g., modifications and installation). The level of analysis is limited to a general description of phases, stages, key activities, and tools used in implementation.
We identify a number of sub-research areas that provide relevant studies usually related to enterprise systems implementations, IT-enabled business process (re)engineering, and inter-organisational systems implementation . With regard to method development, the implementation research focuses on risk and success factors of implementation projects and relates them to 'implementation approach' or ' implementation strategy' which is a high level description of the way in which implementation is carried out. Considering an implementation project as technology adoption appears to be the dominant view in studying implementation projects. Taxonomies of implementation approaches are provided based on these theories, (see, for instance, [37] ). In fact, these phase models or taxonomies (see, e.g., [38, 39] ) provide implementation strategies (e.g., big-bang, evolutionary) concerning the development process and essential activities for ISD where the focus is on organisational change-related activities. There are few studies in this domain that specifically examine method development in the context of enterprise systems implementation (especially in relation to enterprise resources planning applications).
This classification of relevant studies and their review indicate that: • ISD literature (e.g., [10, 15, 16] ) provides a partial examination of situational method development as both process and content wise. Most of the proposed models of SME adopt a contingency-based approach which appears to fall short in detailing situated method development.
• ME literature (e.g., [2, 7, 9, 22, 33] ) provides an elaborate examination of situational method development as process wise. A few models proposed for situational method development are actually adopted or extended by most of the studies in the ME research domain.
• Implementation literature (e.g., [37, 38, 39] ) provides a partial examination of situational method development as content-wise. Most of the proposed models of method development adopt a contingency-based approach.
3
Manifestation of Taxonomic Dimensions for Studying Situational Method Development
In this section we propose what we call taxonomic dimensions, which allow to position situational method development related studies ( Table 2 ). The proposed dimensions are induced from those studies which are concerned about comparison of accounts, models for SME [7, 8, 14, 23] . We use taxonomic dimensions to critically examine three studies ( [2] , [7] , and [41] ), which are considered as prevailing models. The three studies are chosen because: they are found to be the most relevant studies for our purpose (illustrating the usefulness of the proposed dimensions) and they provide underpinnings ofSME in terms of basics models. The first dimension (level of abstraction) has already been mentioned in method engineering. Harmsen [7] introduces three levels of the method engineering hierarchy each of which contains different method knowledge. These levels are: classes of method concepts are described at the method engineering (ME) level, instances of the concepts at the ME level are examined at the ISD method (lSDM) level, and the third level is the information system development (lSD) level at which the actual method fragments of an IS project are located. Notice that the IS situation in which actual business activities are performed is not included in the hierarchy. Most of the IS method engineering studies stay at the ME and ISDM levels, while studies in ISD research and implementation research stay mostly at the ISD level, only few stay at the ISDM level.
The second dimension concerns types of method knowledge [8] in relation with typology of method aspects or components as described in [51] . The shell model on method knowledge has six types of method knowledge: conceptual structure including the fundamental concepts of a method and their interrelations; notation with which modeIling techniques can be represented; process which indicates how models are created, adopted, and used; participation and roles; development objectives and decisions concerning design choices; and finally assumption and values embedded in a method. For this work, method knowledge concerning development objectives and decisions is central to the examination of situational method development. Related to this dimension, one might consider the level of details or granularity level (fine or coarse grained, see [7] ) and degree of formulization via modelling techniques for each type of knowledge. In addition to these two dimensions, we suggest four additional taxonomic dimensions specifically for situational method development: types of the situation in which adaptation takes place, aspects of a method, adaptation stage, and decisionmaking and support orientation on situational method development. The last dimension is particularly essential for situational method development as it relates to possible viewpoints of decision-making and support on situational method development.
The third dimension, adaptation situation, has two generic variants: projectindependent and project-specific method adaptation. Project-independent refers to the situation in which some predefined situations are taken for granted and for which some contextual attributes are used as a priori knowledge (e.g., types of applications, types of problem situation, target domain characteristics, or other typical project characteristics such as size of project, degree of time pressure) [43] . The latter refers to the consideration of method adaptation in an actual ISD project where the knowledge used for method adaptation is situational in the course of the project rather than based on a priori knowledge. Mirbel and Ralyte [34] propose a typology of (generic model for) various processes and strategies for this kind of adaptation. While this work concerns both types of situations, in the following section we especially focus on those studies examining project-specific method adaptation.
Consider the fourth and fifth dimensions, the aspects of a method along with granularity level and the development level of an IS. For the first, we distinguish three essential aspects at a high level: the philosophy, the framework and essential techniques, and we adopt Wijers' way of thinking, modelling, working, supporting, and controlling [44] . The philosophy aspect is akin to the way of thinking, the essential techniques aspect is more or less similar to the way of controlling and supporting, and the other ways ofWijers [44] are subsumed in the framework aspect.
The fifth dimension indicates the positioning of situational method development on the ISD timeline. Several notions or terms are used to logically split the timeline or workflow of ISD. For instance, Harmsen [7] used the term ' stages of lSD' referring to decreasing level of abstraction (e.g., business modelling, functional design, technical design, and implementation) or increasing level of detail (e.g., global analysis, detailed analysis, global design, detail design). Van Slooten [2] uses 'the levels' as he adopts Zachman's framework [46] (e.g., scope, object system and analysis and design level (OSAD), information system analysis and design (ISAD) level and so on). The implementation literature (e.g., [39] ) uses several stages or phases. Given the multiplicity of the terms, we prefer to use the timeline notion in terms of beginning, earlier, during, and later time in ISD.
The final dimension is decision-making and support orientation on situational method development. We address three basic views on decision-making and decision support: normative, descriptive, and prescriptive. These are cited as key orientations pertaining to the decision-making and support model (e.g., [42] ). We closely examine these three orientations later and outline them now to see how method adaptation can be analysed from a decision-making and support point of view. The normative view is mainly concerned with the question "How should people ideally make decisions?"; the descriptive view focuses on "How and why people make decisions" whereas the prescriptive view addresses "How can we help people make better (not necessarily ideal) decisions while still taking human cognitive limitations into account".
Examining Prevailing Models for Situational Method Development
In this section we examine each of the three models based on the proposed taxonomic dimensions (see table 2, which summarizes the examination). While articulating these dimensions we show how to characterize and in tum compare them.
"Situated Method Engineering" and Configuration Procedure for a Scenario
Van Slooten introduces "Situated Method Engineering", a particular model of situation-specific approach to method development. Four notions (project context, configuration process, project performance, and method engineering information systems consisting of formalized rules and a method base that includes method and route map fragments) are suggested to describe the process of SME. The configuration procedure, acknowledged as the heart of method engineering, that includes other notions such as (method) fragments, route maps, intermediate variables (aspects, levels, constraint, and development strategy) scenarios, and their relations.
Positioning Along With Taxonomic Dimensions.
With a concise and in-depth presentation of SME, we are ready to explicate the taxonomic dimensions. Notice that Van Slooten [2] has not used or mentioned the proposed taxonomic dimensions in his work . Given the fact that he was one of few researchers investigating the idea of situation-specific approach to metho d adaptation in the 1990s, his works can be seen as exp lorations of this idea in an organisational setting and the introduction of a new model, new notions, and new concepts without always providing their clear cut definitions as his findings have been conceptualized and perpetuated during the course of an investigation that goes back to 1987 [47] . Nevertheless, we are now able to apply the taxonomic dimensions to better understand his endeavors. Tab le 3. Applying the taxonomic dimensions to the three modelsproposedfor SME With rega rd to the level of abstraction, the SME proposed appears to stay at the ISDM level for which he provides a 'configuration procedure' model and at the ISD level for which he has described how (route map or method) fragments have been used in an actual project con text. With regar d to the type of method knowledge, we contend that the proposed SME emphasizes the method know ledge type pertaining to the deve lopme nt objectives and decisions concerning design choices of a situational method. With regard to the adaptation situation, it suggests the use of a configuration process in the course of the project situation, but appea rs that project execution is a black box for method adaptation: only the output of the black box is used to feed ' method base' and 'project characterization' . The SME proposed employs on the one hand a priori knowledge (known or foreseen contingencies, project characteristics) about the project that implies project-independent method adaptation, whi le on the other hand it acknowledges the unprecedented project situation and includes a feedback mechanism but is not fuUy operationalized to accommodate metho d adaptation in the progress of ISD. With regard to the aspect of a method, the SME proposed supports aU aspects except the way of thinking, along with a variety of fragments. With rega rd to the adaptation stage, it is clearly proposed for the beg inning or earlier time . With regard to the final dimen sion , we contend that the decision-making model behind the configuration procedure is prescriptive, but the decision-making model behind the framework is descriptive as mentioned in [2] . The SME proposed does not exclusively focus on whatlhow or by whom decision support is or can be provided for situational method development.
Situational Method Engineering and the S3 -Situation, Scenario and SuccessModel
Harmsen and his colleagues [7, 9] have worked on the idea of the situationspecific approach to method adaptation by adopting a slightly different orientation on the subject. Most of their work seems to provide clear-cut definitions of the models, notions, and concepts suggested for what they call "Situational Method Engineering" (SME), referring to the research discipline focus on development of situational methods. In Harmsen [7] basic concepts of SME are described. Among other things, his works include an ontology for product fragments and a process classification system to anchor fragments with their semantics, Method Engineering Language (MEL) to enable method fragment representation, the SME process indicating the necessary steps needed to achieve situational method, and the S3 model relating the three key notions-Situation, Scenario, and Success, which is proposed for the selection and assembly of method fragments Position ing Along With Taxonomic Dimensions. SME is one of the first attempts to provide a full-fledged description of the basic concepts needed for the design and construction of a situational method. Harmsen and his colleagues' endeavours have often been cited as a significant attempt for formalization of the basic concepts required for a situational method or as a limited view on the way a method adaptation can be realized (see, for instance, [22] , [33] , [36] ). With regard to the level of abstraction, SME stays at the ME level where it provides descriptions of basic concepts and their relationships for a situational method. With regard to knowledge type, SME does not limit itself to any particular type of method knowledge, but appears to employ a special conceptual structure and notation pertaining method knowledge probably due to the need for a degree of formalization of concepts and their relationships often expected by the IS ME community. The level of detail preferred is fine grained in terms of semantics of method fragments in SME. With regard to the adaptation situation, situated and situational method engineering have some similarities. Nevertheless, this approach puts more attention on project-specific adaptation as it acknowledges changes in project situation in the later stages of ISD. Given the characteristics mentioned, the adaptation stage is clearly proposed for the beginning or earlier time of ISD. Finally, SME includes procedures for method adaptation with a reservation that human and/or inanimate agents have some freedom to adhere to these procedures with regard to decisionmaking and support. In general, however, SME opts for a prescriptive view and even uses some normative techniques like cluster analysis on method adaptation. We believe that decision-making support for situational method development is not the central focus of these suggested CAME tools.
A Social Processfor Method Fragment Adaptation
Baskerville and Stage put more emphasis on the emergent aspect of ISD and argue that much of the literature on method development is normative, conceptual and that empirical work is lacking [41] . One of the central notions in their work is 'work practice'. This refers to the way in which a concrete development process is actually conducted in practice. They show that this notion may be best understood together with two additional concepts: situation and constraint. Though they do not provide clear definitions of these terms, they discuss how the concepts are related. They assert that "The conditions and work practice influence the situations that occur, the situations may change conditions and work practices, and work practices may filter the influence of conditions on the situations that occur (p. 15)". Their work focuses on the way work practice is supported and the selection of a method fragment. Such a selection process is seen as a sociological process in their work. They acknowledge that method engineering endeavours are directed towards such a selection process and have some limitations on the way method adaptation is treated .
Positioning Along With Taxonomic Dimensions. Baskerville and Stage 's [41] comment on the limitations of ' method engineering' on method adaptation appears in R. Baskerville's earlier work. For instance , Baskerville [48] already mentions the need to look into work practice, which corresponds to the level of ISD in method engineering hierarchy, to identify ISD conflicts and fit these conflicts to structural artefacts at the third level of abstraction which corresponds to the ISD method engineering hierarchy. So, with regard to level of abstraction, their work concerns method adaptation at the ISD method and ISD levels. With regard to the types of method knowledge, their framework does not emphasize certain types, but examples in their work are related to conceptual structure and notational types of method knowledge. The degree of formality used in their illustrative case is coarse grained and expressed in terms of narratives. The proposed process model aims for a projectspecific method adaptation and does not focus on particular aspect s of method. Even though there is no clear emphasis on the timeline dimension of method adaptation in their work, from the illustrative case study it appears more attention is given to the earlier time of 1SD. Concerning the decision -making and support dimension, the object of interest in terms of method stakeholders is extended to a broader audience including designers, users, programmers, method engineers, and other people involved in the project and/or the target IS domain . Their work does not mention any decision-making support in method adaptation and the decision rational behind their model reflects a descriptive view on method adaptation.
Concluding Remarks
This research is aimed to bring up the issue of fragmented literature on method development in general and situational method development in particular. We show three basic research domains studying method development, as each domain its own motives, research concerns , research approaches and methods. We argue that the academics in these domains do rarely refer to cross domains . Their endeavors are diverging rather than overlapping. As we regard these domains as complementary rather than competing, they need to be utilized . For instance, one can study how these domains understand and adopt certain notions (situation, context , agency, method fragment) for their theoretical underpinn ings. We suspect that such notions have been incorporated with different interpretations in their domains .
To make sense of the fragment literature, we propose taxonomic dimensions for studying situational method development. One might argue completeness of the taxonomic dimensions, but in this work we consider them as a means to characterize and compare models of SME. That is, one can evaluate these dimensions in tenus of their relevance to the subject examined and so the dimensions can be extended. To demonstrate how to use these dimensions we have examined three basic studies and showed that they are providing three alternative approaches to studying the subject matter. For instance, by employing the decision support dimension we point out that the models of [2, 7] are aimed to support SME practice in a prescriptive manner. On the other hand, the model of [41] is directed towards identifying and understanding of the SME practice in a project situation (that is, a descriptive view on the decision support dimension). In a similar way, the other proposed dimensions can help one to better understand the existing accounts, models and alike related to method development. In particular we contend that fragmented literature can be seen as an opportunity for utilizing complementary views on and enhancing the understanding of method development. It is this understanding that can help academics to know where their research stands and where research endeavors are heading towards.
